Four cases of polyglandular endocrine disorders associated with pituitary hormone secretion failure are reported.
THE COEXISTENCE
of multigland diseases was suggested as early as 1908 [1] , and the clinical classification of polyglandular autoimmune syndrome (PGA) was first presented by Neufeld et al. in 1980 [2] . This syndrome was classified into three types by their classification. Type 1 is defined by the presence of at least two of the following diseases: chronic mucocutaneous candidiasis, acquired hyoparathyroidism, and idiopathic or autoimmune Addison's disease. Criteria for PGA Type II include Addison's disease plus autoimmune thyroid disease and/or insulin-dependent diabetes mellitus (IDDM). Patients with PGA Type III syndrome have autoimmune thyroid disease without Addison's disease but with at least one associated organ-specific autoimmune disease, such as IDDM or pernicious anemia. Hypophysitis is also a component of the PGA syndrome, although rarely is the pituitary involved. Lymphocytic infiltration of the anterior hypophysitis was first correlated with hormone deficiencies in 1962 by Goudie and Pinkerton [31. It has been suggested that some autoimmune disorders are at least partly involved in isolated ACTH deficiency and pregnancy-related hypophysitis [4] [5] [6] . PGA syndromes associated with isolated pituitary hormone (ACTH, GH or gonadotropin) secretion failure have been reported [7] [8] [9] . Here we report two patients with isolated ACTH deficiency, one patient with isolated TSH deficiency and one patient with gonadotropin deficiency associated with other autoimmune endocrine disorders. We examined the effects of these patients' gamma-globulins on ACTH, TSH and PRL release in rat anterior pituitary cell cultures. mellitus and liver cirrhosis. His mother had Hashimoto's disease. In 1976 he complained of thirst and general malaise, was diagnosed as having diabetes mellitus and given an antihyperglycemic drug (Sulfonyl urea). In 1977 insulin therapy was started due to his impaired insulin secretion.
In 1982 he was diagnosed as having diabetic retinopathy, and in 1988 he had proteinuria and was diagnosed as having diabetic nephropathy.
In 1991 he was admitted to our clinic due to general malaise and edema. On admission his blood pressure was 220/ 116 mmHg.
He had goiter but no lymph node swelling.
Laboratory data are shown in Table 1 . He was diagnosed as having nephrotic syndrome and chronic renal failure due to diabetic nephropathy. Hormonal examination revealed low urinary and serum CPR levels ( Table 2) . The plasma ACTH level was high but the cortisol level was normal. Serum TSH, T3, free T3, and free T4 levels were low with a high TRH level. 123I-uptake by the thyroid gland was low (1.8% Two years later insulin therapy was started. In March, 1993, she had fever and general malaise for which she was admitted to a hospital where she was found to have diabetic ketoacidosis and was transferred to our hospital. Amenorrhea had been continuing since 1981. On admission, her blood pressure was 165/105 mmHg. She had a small and smooth goiter. Pretibial pitting edema was noted. Numbness was noted in both feet. Vibration sense was impaired on both hands and lower extremities distal to the knees. Serum HbA1c was 9.2% and serum CPR levels before and after glucagon (1 mg) injection were <0.2 and 0.29 ng/ml, respectively. ICA was positive and the anti-GAD antibody level was high. Hormonal examination showed low serum T3 and free T4 concentrations with a high TSH level ( Table  1 . Hormonal examination showed low urinary 17-OHCS and KS (Table 2) . Plasma ACTH and cortisol were low. Serum T3, free T3, T4 and free T4 were low and was TSH high. The baseline prolactin level was also high. TGHA and MCHA were highly positive.
On a combined anterior pituitary function test, plasma ACTH and cortisol did not respond to CRH, serum GH, LH and FSH responded normally and TSH and PRL responded strongly (Fig. 4) . On the basis of these results he was diagnosed as having isolated ACTH deficiency with Hashimoto's disease.
Results
Serum gamma-globulins from cases 1 and 4, who had isolated ACTH deficiency, attenuated CRHinduced ACTH release in pituitary cell cultures compared to gamma-globulins from control subjects (Fig. 5) . Gamma-globulin from Case 2 tended to decrease CRH-induced ACTH release. Gammaglobulins from cases 1, 2 and 4 tended to decrease basal ACTH release. Gamma-globulins from cases 1 and 2 decreased basal TSH release while they stimulated basal PRL release in pituitary cell cultures (Fig. 6) . Gamma-globulin from case 3 affected neither ACTH, TSH nor PRL release (data not shown). In vitro, gamma-globulins from case 1 attenuated CRH-induced ACTH increase, and it decreased the basal secretion of TSH, but stimulated basal PRL secretion. Gamma-globulins from case 2 attenuated TSH basal secretion in vitro. Gammaglobulins from case 4 attenuated CRH-induced ACTH release, but did not affect TSH or PRL secretion. It is therefore possible that isolated pitu-itary hormone deficiency in these 3 cases (cases 1, 2 and 4) may be caused by some autoimmune disorders. As LH and FSH release into the medium were not measured in the present investigation, we cannot conclude that isolated gonadotropin secretion failure in case 3 was evoked by an autoimmune disorder, but there still remains the possibility that autoimmune disorder might be responsible for it. In case 1, plasma TSH responded well to TRH. The serum TSH response to TRH was exaggerated in 34.7% cases of isolated ACTH deficiency in Japan [15] . Low plasma cortisol and low thyroid hormone were responsible for high basal TSH and/ or the exaggerated response of TSH to TRH in these cases. Low blood cortisol and thyroid hormone in case 1 also explain the exaggerated TSH response to TRH in case 1, although her gammaglobulin attenuated baseline TSH levels in vitro. Gammaglobulins from patients 1 and 2 stimulated basal PRL release in pituitary cell cultures. Bottazo and Doniach detected antibodies to PRL secreting cells in 10 out of 82 cases of polyendocrinopathy [17] . This antibody may stimulate PRL release in vitro. In Japan, 78 (32.3%) out of 241 patients with isolated ACTH deficiency had high basal PRL and/or exaggerated PRL response to TRH [15] . Low cortisol and low thyroid may also be responsible for this, but in these cases one third of the patients had hyperprolactinemia even after hydrocortisone replacement. The incidence of positive antipituitary antibody was higher (70.0%) in patients with hyperprolactinemia than in those without (37.1%) hyperprolactinemia.
It is possible that a PRL-stimulating antibody is responsible for hyperprolactinemia in these patients. Gamma-globulins in cases 1 and 2 may therefore contain PRL-stimulating antibody. In conclusion, the present results suggest that abnormal pituitary hormone secretion associated with PGA syndrome may be caused by an autoimmune mechanism.
